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进一步的分离实验中，发现经 Sevage 法脱蛋白 3~5 次后，可以使淡紫拟青霉粗
多糖中的蛋白质含量低于 0.62%。脱蛋白后的胞内、外粗多糖经凝胶柱层析纯化
后各自得到一个组成分 IP-1 和 EP-1，紫外光谱检测两者已不含蛋白质、核酸等
非多糖类物质。纯化后的淡紫拟青霉多糖同样具有凝胶多糖的特性。 
3、在对淡紫拟青霉胞内、外多糖 IP-1 和 EP-1 的分子结构分析中，证明两
者均是以 1→3 葡萄糖苷键连接的单一单糖组分的无分支结构的多聚葡萄糖；
Sephacryl S-200 HR 凝胶层析求得 IP-1 和 EP-1 样品的平均分子量分别为 24.4KD
和 35.2KD；刚果红结合实验结果表明 IP-1 和 EP-1 样品在稀碱溶液中（浓度
<0.3mol/L）存在三股螺旋构象。IP-1 和 EP-1 的分子结构为： 
 





















An anti-Fusarium oxysporum activity strain NH-PL-03 of Paecilomyces 
lilacinus was obtained by screening from the soil in Fuzhou City of Fujian Province in 
2003. The results showed that the crude extracelluar polysaccharide of NH-PL-03 
strain had antifungal activity to F. oxysporum. In this dissertation, the extraction and 
purification of polysaccharides from P. lilacinus were conducted. Two 
monocomponent polysaccharides IP-1 and EP-1 were purified. The structural 
properties and antifungal activity of these two polysaccharides were tested. The 
details were described as follow. 
1. The morphometric and rDNA-ITS sequence analysis identification indicated 
that the NH-PL-03 strain belonged to P. lilacinus (Ascomycota: Hypocreales). The 
culture characters of strain were studied. 
2. The intracellular and exocellular substances of P. lilacinus fermentation broth 
precipitated with threefold volume of 95% ethanol, then get crude extracts. By 
reaction testing, the extracts were confirmed as polysaccharides, they had the 
physical and chemical properties of curdlan polysaccharide. Savege methods was 
used for deproteinization, and the content of protein in crude polysaccharides 
descended to 0.62%. The IP-1 and EP-1, which were principal components of 
intracellular and exocellular polysaccharide, were purified by column 
chromatography on Superdex G-75 and Sephacryl S-200 HR. Using the ultraviolet 
spectrum instrument, the IP-1 and EP-1 were consisted of an unique, homogenous 
component unit repeated. IP-1 and EP-1 had also the properties of curdlan 
polysaccharide. 
    3. The samples of IP-1 and EP-1 were confirmed as mono-component and 
none-branch polysaccharides with β-(1→3)-D-glucosidic linkages. The molecular 
weight of IP-1 and EP-1 were determined to 24.4 KD and 35.2 KD by Sephacryl 
S-200 HR chromatography. Meanwhile, it was illuminated by congo red test that the 
IP-1 and EP-1 had triple-helix conformation in dilute alkali solution (concentration < 
















The letter n means degree of polymerization. For IP-1 value of n is about 135, 
and for EP-1 it is about 195. 
4. The results of antifungal activity experiment showed that the crude and 
rarefied intracellular and exocellular polysaccharides of P. lilacinus could inhibit the 
growth of F. oxysporum. The effect of the inhibition of polysaccharides enhanced with 
the increase of the concentration. The results of microscope and SEM observation 
showed that mycelium of F. oxysporum was local swelling and lysed, and the 
cytoplasm of mycelium concentrated and spillovered. 
 

























第一章  前言 
 
1.1  糖生物学研究进展 
蛋白质、核酸和多（寡）糖是 重要的三种生物大分子。糖类的研究已经有
近百年的历史，100 多年前德国著名科学家 E.Fischer 就开始了糖类研究，1932
年 M. Heidelberger 和 T. Oswald 提出细菌的抗原部分是多糖而不是蛋白质，因此，
糖类的生命科学几乎与蛋白质的生命科学同时诞生。但是，糖类研究却远远落后
于蛋白质和核酸的飞速发展。在很长时期内，糖仅是作为生物体内的能量和结构
物质被认识的，糖生物学的真正崛起只是近 20 年的事情[1]。 
多糖是指由二十个以上单糖组成的糖类化合物，根据来源不同，可分为植物
多糖、动物多糖和微生物多糖。根据糖类组成不同，又可分为同多糖和杂多糖。
































增强和刺激作用，对 T 细胞，巨噬细胞、NK 细胞、细胞毒 T 细胞、B 细胞等均
有明显的刺激作用，使这些细胞活性增强[8]。多糖能促进巨噬细胞分泌白细胞介







1.2  多糖的分离纯化和结构分析概述 







表 1 多糖的提取方法 
Table 1 The extraction methods of polysaccharides 
提取方法 提取剂 提取效果 
热水提取法 蒸馏水 常用方法，简单方便，不会引起多糖降解 
稀酸提取法 三氯乙酸等 可提取酸性多糖，但可能引起部分多糖降解 
稀碱提取法 NaOH 等 可提取酸性多糖，杂质较多，部分多糖可能降解 
稀盐提取法 ZnCl2 等 可提取盐溶性多糖 





































































经典通用的多糖结构鉴定方法常按图 1.1 程序进行[19]。 
 
 
图 1.1 多糖结构鉴定的常用方法 
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